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(54) [TITLE OF THE INVENTION] CELL FOR COLOR LIQUID 
CRYSTAL DISPLAY ELEMENT 
(57) [ABSTRACT] 

[PURPOSE] To provide the cell for the color liquid crystal display 
element which enables the production of the liquid crystal display 
element having no bubbles present in a liquid crystal layer in spite 
of injection of a liquid crystal under the atmospheric pressure. 
[CONSTITUTION] The cell for the liquid crystal display element is 
constituted by disposing a substrate (A) provided with plural pieces 
of band-shaped electrodes (A) and an orientation film and a 
substrate (B) provided with a laminate consisting of a color unit 
consisting of color filters of at least two colors, band-shaped 
electrodes (B) and an orientation film (auxiliary electrodes are 
provided on either of the substrates) in such a manner that the 
band-shaped electrodes (A) and the band-shaped electrodes (B) 
intersect each other to form a gap between the orientation films, 
wherein long and narrow projections along the injection direction of 
the liquid crystal are provided on the band-shaped electrodes (A) 
and/or band-shaped electrodes (B) in the area where the injection 
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direction of the liquid crystal is in the longitudinal direction of the 
color filters and the thickness of the gap is maximum. 
[CLAIMS] 

[CLAIM 1] A cell for a liquid crystal display element comprising: a 
substrate (A) provided with plural pieces of band-shaped electrodes 
(A) and an orientation film formed thereon and a substrate (B) 
provided with a laminate consisting of plural pieces of color units 
consisting of color filters of at least two colors, plural pieces of 
band-shaped electrodes (B) and an orientation film in such a 
manner that the band-shaped electrodes (A) and the band-shaped 
electrodes (B) intersect each other and the orientation films form 
a gap therebetween, wherein one of the substrates has narrow 
band-shaped auxiliary electrodes thereon extending in the 
direction that the color filters of different colors are arranged 
inside the color units; a liquid crystal injection port is provided on 
the edge to make the injection direction of the liquid crystal 
orthogonal to the longitudinal direction of the auxiliary electrodes; 
the gap has different degrees of thickness depending on the regions 
corresponding to the color filters within the areas corresponding to 
the respective units; and a long and narrow projection is disposed 
in at least one region within the area corresponding to each unit 
when viewed from the plane side of the substrates, the projection 
being in contact or overlapped with the surface of one of the 
band-shaped electrodes at one end thereof, and extending in the 
injection direction of the liquid crystal. 

[CLAIM 2] The cell for a liquid crystal display element of claim 1, 
wherein the projection is provided in all the regions corresponding 
to the color filters within the areas corresponding to the respective 
units or in the regions other than the region where the gap has the 
smallest thickness, and the projections have different lengths 
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depending on the degrees of thickness of the gaps in the regions 
corresponding to the respective color filters in such a manner that 
the projection disposed in the region where the gap has a larger 
thickness has a larger length. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[INDUSTRIAL APPLICABILITY] The present invention relates to 
the cell for the color liquid crystal display element which enables 
the production of the liquid crystal display element having no 
bubbles present in a liquid crystal layer by injecting a liquid 
crystal under the atmospheric pressure. 
[0002] 

[PRIOR ART] The liquid crystal display element conventionally 
used in watches, TV, PC displays, and the like are basically 
composed of two transparent substrates each having transparent 
electrodes and an orientation film at least one side thereof and 
being disposed in such a manner that the orientation films face 
each other and a liquid crystal is sealed in the gap between the 
orientation films. Various types of liquid crystals have been used 
as this liquid crystal, and above all, a ferroelectric liquid crystal 
having a high response has been placed expectations. 
[0003] The inside of the cell of a liquid crystal display element to 
seal a liquid crystal therein generally has a thin cell spacing (cell 
gap) of not larger than 10pm, and the spacing as thin as 1 to 4pm is 
needed in order to achieve high response. As the method of 
injecting a liquid crystal into such a thin cell, it is conventionally 
done by evacuating the inside of the cell and at the same time the 
gas dissolved in the liquid crystal material is subjected to vacuum 
airing. 

[0004] However, the method of injecting a liquid crystal into the 
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cell in a vacuum has the problem, in addition to that the equipment 
is complicated and expensive, that when a liquid crystal composite 
composed of various kinds of liquid crystal compounds is placed in a 
vacuum, volatile liquid crystal compounds selectively volatilize to 
change the composition of the liquid crystal composite during the 
injecting operation of the liquid crystal, thereby preventing 
stabilization of the performance of the liquid crystal display 
element to be manufactured. 

[0005] For this, it had been desired to inject a liquid crystal under 
the atmospheric pressure; however, injecting a liquid crystal under 
the atmospheric pressure into the cell having the thin spacing as 
mentioned above, air is left inside the cell, and the obtained liquid 
crystal display element must contain bubbles (air pockets) in the 
liquid crystal layer. It goes without saying that the presence of 
bubbles inside the liquid crystal layer causes defects in display, 
making it impossible to use it as a liquid crystal display element. 
[0006] The inventors of the present invention have studied the 
behavior of a liquid crystal when the liquid crystal is injected into 
the prior art cell for the color liquid crystal display element under 
the atmospheric pressure, and found out that the occurrence of 
bubbles inside the liquid crystal layer while the liquid crystal is 
being injected under the atmospheric pressure results from the 
constitution of the cell. 

[0007] In general, the prior art cell for the liquid crystal display 
element has a constitution shown in Figure 6 which is a schematic 
cross sectional view of the magnified part of the cell for the liquid 
crystal display element. To be more specific, in Figure 6, a cell for 
a liquid crystal display element 100 is composed of black masks 102, 
color filters 103, transparent electrodes 104 (ITO electrodes, for 
example), and an orientation film 105 formed in this order on a 



5 



transparent substrate 101 (glass substrate, for example), and 
transparent electrodes 107 and an orientation film 108 formed in 
this order on a transparent substrate 106. These substrates are 
disposed in such a manner that the orientation films face each 
other, and a gap 109 for filling a liquid crystal therein is formed 
between the orientation film 105 and the orientation film 108. 
The transparent electrodes 104 and the transparent electrodes 107 
are band-shaped, and disposed to cross each other as shown in 
Figure 7, which is a schematic plane view of the cell for the liquid 
crystal display element 100. 

[0008] Figure 7 is a plane view of the cell for the liquid crystal 
display element 100, and Figure 8 is a cross sectional view of the 
magnified part taken along the line OC of Figure 7, and Figure 9 is 
a cross sectional view of the magnified part taken along the line 
D-D of Figure 7. In Figure 8, in the cell for the liquid crystal 
display element 100, the member composed of the black masks 102, 
color filters 103, transparent electrodes 104, and orientation film 
105 formed in this order on the transparent substrate 101, and the 
other member composed of the transparent electrodes 107 and the 
orientation film 108 formed in this order on the transparent 
substrate 106 are disposed to form the gap 109 to fill a liquid 
crystal therein between the orientation film 105 and the 
orientation film 108. 

[0009] The color filters 103, to be more specific, are a combination 
of a R (red) color filter 103R, a B (blue) color filter 103B, and a G 
(green) color filter 103G, which compose a unit and a plurality of 
this unit is consecutively arranged. The R color filter 103R, B 
color filter 103B, and G color filter 103G have a transparent 
electrode 104R, transparent electrode 104B, and transparent 
electrode 104G, respectively, thereon. The gap 109 has the 
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smallest thickness tR in the region of the R color filter 103R, the 
largest thickness tG in the region of the G color filter 103G, and an 
intermediate thickness ts in the region of the B color filter 103B, 
and its thickness changes in stages in the lateral direction in 
Figure 8. In Figure 9, the transparent electrodes 107 have 
auxiliary electrodes 110 at their edges of one side in the 
longitudinal direction. 

[0010] Figure 10 is a plane view of the magnified part of the cell for 
the liquid crystal display element 100, which shows only the 
auxiliary electrodes 110 and transparent electrodes 104 for the 
sake of clarity. As apparent from Figure 8, the gap 109R in the 
region of the transparent electrode 104R has the smallest thickness 
tR, the gap 109G in the region of the transparent electrode 109G 
has the largest thickness tc and the gap 109B in the region of the 
transparent electrode 104B has a thickness ts which is between the 
thickness tR and the thickness tG- In Figures 6 to 10, the same 
reference numbers indicate the same components. 
[0011] The following is a description of the behavior of the liquid 
crystal while it is being injected under the atmospheric pressure 
into the gap 109 of the prior art cell for the liquid crystal display 
element having the above-described constitution. In Figure 10, 
the liquid crystal is injected into the gap of the cell for the liquid 
crystal display element from the injection direction indicated by 
the arrows. Since the gap of the cell for the liquid crystal display 
element is very small in thickness as stated above, the liquid 
crystal flows into the gap by capillarity. As shown in Figure 10 (l), 
the gap has a small thickness around the auxiliary electrodes 110 
and so the liquid crystal LC expands laterally along the auxiliary 
electrode 110 (1) , and flows from the auxiliary electrode 110 (1) side 
into the gap 109R 11 having the smallest thickness tn, and further 
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into the gap 109B 11 having the intermediate thickness tB. 
However, it hardly flows into the gap 109G 11 because of its large 
thickness tG. 

[0012] In the next stage, as shown in Figure 10 (2), when the liquid 
crystal LC is filled into the whole gap 109R 11 and its tip reaches the 
auxiliary electrode 110 (2) , the liquid crystal expands laterally along 
the auxiliary electrode 110 (2) , and goes into the gap 109R 12 having 
the smallest thickness tR. At this moment, most of the gap 109B 11 
is filled with the liquid crystal (a part of the liquid crystal entered 
in the gap 109B 11 tends to move to the gap 109R 11 ); however, the 
gap 109G 11 is hardly filled with the liquid crystal. 
[0013] When injection of the liquid crystal further proceeds, as 
shown in Figure 10 (3), before the completion of injection of the 
liquid crystal LC to the upstream gap 109B 11 and gap 109G 11 , the 
liquid crystal starts to go into the downstream gap 109R 12 and gap 
109B 12 . Before the upstream gap 109B 11 and gap 109G 11 are 
entirely filled with the liquid crystal, the liquid crystal reaches the 
downstream auxiliary electrode 110 (2> , and the liquid crystal 
reaches the tip portions of the gap 109B 11 and gap 109G 11 . 
Therefore, the air in the portions of the gaps 109B 11 and 109G 11 
that are not filled with the liquid crystal has no way out and is 
trapped in the gaps 109B 11 and 109G 11 to turn into air bubbles. 
[0014] When the injection of the liquid crystal further proceeds and 
the tip of the liquid crystal inside the gap 109 reaches the latter 
part of the cell for the liquid crystal display element, as shown in 
Figure 10 (4), the liquid crystal LC is filled into the gap 109R lm and 
the vicinity of the auxiliary electrodes 110 (m) and 110 (n) , whereas 
the gaps 109B lm and 109G im have no liquid crystal filled therein. 
When the injection of the liquid crystal further proceeds, as shown 
in Figure 10 (5), the liquid crystal goes into the gap 109R 2m where 
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the liquid crystal is supposed to reach later than the gap 109R lm , in 
the direction opposite to the injection direction of the liquid crystal 
from the auxiliary electrode 110 (n) side. Then, as shown in Figure 
10 (6), the gap 109R 2m may be filled with the liquid crystal flown 
backwards. Needless to say, the liquid crystal goes into the gap 
109R ln at the same time. In Figure 10, n = m+1. 
[0015] Since the liquid crystal behaves as described above when it 
is injected into the prior art cell for the liquid crystal display 
element under the atmospheric pressure, bubbles easily occur 
especially in a portion having a large thickness like the gap 109G, 
and also in the gap 109B having an intermediate thickness. Not 
all of the gaps 109G and 109B have bubbles depending on the size 
and shape of the cell for the liquid crystal display element and the 
properties of the liquid crystal; however, it is true that many of the 
gaps 109G and 109B are likely to have bubbles, and the occurrence 
of even a few such bubbles makes the liquid crystal display element 
unpractical. 
[0016] 

[PROBLEMS THE INVENTION IS GOING TO SOLVE] The object 
of the present invention is to provide the cell for the color liquid 
crystal display element which enables the production of the liquid 
crystal display element having no bubbles present in a liquid 
crystal layer in spite of injection of a liquid crystal under the 
atmospheric pressure. 
[0017] 

[MEANS TO SOLVE THE PROBLEMS] The present invention is a 
cell for a liquid crystal display element comprising^ a substrate (A) 
provided with plural pieces of band-shaped electrodes (A) and an 
orientation film formed thereon and a substrate (B) provided with a 
laminate consisting of plural pieces of color units consisting of color 
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filters of at least two colors, plural pieces of band-shaped electrodes 
(B) and an orientation film in such a manner that the band-shaped 
electrodes (A) and the band-shaped electrodes (B) intersect each 
other and the orientation films form a gap therebetween, wherein 
one of the substrates has narrow band-shaped auxiliary electrodes 
thereon extending in the direction that the color filters of different 
colors are arranged inside the color units; a liquid crystal injection 
port is provided on the edge to make the injection direction of the 
liquid crystal orthogonal to the longitudinal direction of the 
auxiliary electrodes; the gap has different degrees of thickness 
depending on the regions corresponding to the color filters within 
the areas corresponding to the respective units; and a long and 
narrow projection is disposed in at least one region within the area 
corresponding to each unit when viewed from the plane side of the 
substrates, the projection being in contact or overlapped with the 
surface of one of the band-shaped electrodes at one end thereof, and 
extending in the injection direction of the liquid crystal. 
[0018] The preferable embodiment of the present invention is as 
follows. 

(1) The projection is provided in all the regions corresponding to 
the color filters within the areas corresponding to the respective 
units or in the regions other than the region where the gap has the 
smallest thickness, and the projections have different lengths 
depending on the degrees of thickness of the gaps in the regions 
corresponding to the respective color filters in such a manner that 
the projection disposed in the region where the gap has a larger 
thickness has a larger length. 

[0019](2) The above-described cell for the color liquid crystal 
display element wherein the unit is a combination of a R (red) color 
filter, a B (blue) color filter, and a G (green) color filter. 
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[0020] (3) The cell for the liquid crystal display element comprises: 
a substrate A provided with plural pieces of band-shaped electrodes 

(A) , long and narrow band-shaped auxiliary electrodes attached to 
the band-shaped electrodes (A), and an orientation film formed on 
both of the electrodes on one side thereof and a substrate B 
provided with a laminate consisting of color units consisting of 
color filters of at least two colors, band-shaped electrodes (B), and 
an orientation film on one side thereof in such a manner that the 
band-shaped electrodes (A) and the band-shaped electrodes (B) 
intersect each other and the orientation films form a gap 
therebetween, and a liquid crystal injection port is formed in the 
position corresponding to the edges of the band-shaped electrodes 

(B) so that the injection direction of the liquid crystal becomes the 
same as the longitudinal direction of the band-shaped electrodes 
(B), wherein the gap has different degrees of thickness depending 
on the regions corresponding to the color filters within the areas 
corresponding to the respective units; and in the area 
corresponding to each unit, in the region where the gap has the 
largest thickness, a long and narrow projection is formed on the 
surface of the band-shaped electrode (A) in such a manner as to be 
in contact or overlapped with the auxiliary electrode at one end 
thereof and to extend in the injection direction of the liquid crystal 
and/or is formed on the surface of the band-shaped electrode (B) in 
such a manner as to be in contact or overlapped with the auxiliary 
electrode at one end thereof when viewed from the plane side of the 
substrates and to extend in the injection direction of the liquid 
crystal. 

[0021] First of all, the present invention will be detailed with 
reference to the attached drawings. Figure 1 is a schematic cross 
sectional view of the magnified part of an embodiment of the cell for 
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the color liquid crystal display element of the present invention. 
In Figure 1, the cell for the liquid crystal display element 1 
comprises a transparent substrate 2 (a glass substrate, for 
example) on which black masks 3, color filters 4, band-shaped 
transparent electrodes (B) 5 (ITO electrodes, for example), and an 
orientation film (B) 6 are formed in this order, another transparent 
substrate 7 on which band-shaped transparent electrodes (A) 8 and 
an orientation film (A) 9 are formed in this order, and a gap 10 for 
filling a liquid crystal therein formed between the orientation film 
(B) 6 and the orientation film (A) 9. 

[0022] The color filters 4, to be more specific, are a combination of a 
R (red) color filter 4R, a B (blue) color filter 4B, and a G (green) 
color filter 4G, which compose a unit U and a plurality of this unit 
U is consecutively arranged. The R color filter 4R, B color filter 
4B, and G color filter 4G have a transparent electrode (B) 5R, 
transparent electrode (B) 5B, and transparent electrode (B) 5G, 
respectively, thereon. The gap 10 has the smallest thickness Tr in 
the region of the R color filter 4R, the largest thickness Tg in the 
region of the G color filter 4G, and an intermediate thickness Tb in 
the region of the B color filter 4B, and its thickness changes in 
stages in the lateral direction in Figure 1. A plurality of this unit 
U is arranged in the cell for the liquid crystal display element 1 so 
as to repeat the changes in the thickness of the gap 10. 
[0023] Figure 2 is a plane view of the cell for the liquid crystal 
display element 1, and Figure 1 is a cross sectional view of a 
magnified part taken along the line A- A of Figure 2. In Figure 2, 
the transparent electrodes (A) 8 and the transparent electrodes (B) 
5 are orthogonal to each other, and the transparent electrodes (A) 8 
have auxiliary electrodes 11 along one edge thereof in the 
longitudinal direction. A liquid crystal injection port 12 is 
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provided at one side of the cell for the liquid crystal display 
element 1 so as to inject the liquid crystal in the liquid crystal 
injection direction indicated by the arrow. 

[0024] Figure 3 is a cross sectional view of a magnified part taken 
along the line BB of Figure 2. In Figure 3, the auxiliary 
electrodes 11 protruding into the gap 10 are disposed along the 
edges of one side in the longitudinal direction of the transparent 
electrodes (A) 8 (the front-back direction of the paper). The 
transparent electrodes (A) 8 have long and narrow projections 13 
thereon, which are in contact with the auxiliary electrodes 11 at 
one end thereof, extends in the injection direction of the liquid 
crystal, and are shorter than the width of the transparent 
electrodes (A) 8. In Figure 3, the same reference numbers as in 
Figure 2 indicate the same components. 

[0025] Figure 4 is a plane view of the magnified part of the cell for 
the liquid crystal display element 1, and shows only the 
transparent electrodes (B) 5, auxiliary electrodes 11, and 
projections 13 for the sake of clarity. Figure 4 (l) shows the cell 
for the liquid crystal display element before the injection of the 
liquid crystal, and Figures 4 (2)-(4) show changes in the behavior of 
the liquid crystal when it is being filled into the cell for the liquid 
crystal display element. As apparent from Figure 1, in Figure 4, 
inside the unit U, the gap 10R in the region of the transparent 
electrode (B) 5R has the smallest thickness Tr, the gap 10G in the 
region of the transparent electrode (B) 5G has the largest thickness 
Tg, and the gap 10B in the region of the transparent electrode (B) 
5B has a thickness Tb which is between the thickness Tr and the 
thickness Tg- The projections 13 have a long and narrow shape, 
are in contact with the auxiliary electrodes 11 at one end thereof, 
and extend in the injection direction of the liquid crystal. The 



13 



projection 13G in the gap 10G having the largest thickness Tg is 
longer than the projection 13B in the gap 10B having the 
intermediate thickness Tb, and no projection is formed in the gap 
10R having the smallest thickness Tr. Thus, the lengths of the 
projections differ from region to region in the gap 10 in such a 
manner that the projection 13 in the region having a larger 
thickness in the gap 10 is made longer. 

[0026] The following is a description of the behavior of a liquid 
crystal while it is being injected under the atmospheric pressure 
into the gap 10 of the cell for the liquid crystal display element of 
the present invention constituted as described above, with 
reference to Figures 4 (2) (4). In Figures 4 (2)-(4), the liquid crystal 
is injected into the gap 10 of the cell for the liquid crystal display 
element from the injection direction indicated by the arrows. 
Since the gap of the cell for the liquid crystal display element is 
very small in thickness as stated above, the liquid crystal flows 
into the gap by capillarity. 

[0027] As shown in Figure 4 (2), when the injection of the liquid 
crystal is started, the liquid crystal LC first expands laterally 
along the auxiliary electrode 11 (1) because the gap has a small 
thickness around the auxiliary electrode 11, and expands up to the 
tips of the projection 13G 11 and the projection 13B 11 along them. 
Then, the liquid crystal LC flows into the gap G 11 from the 
auxiliary electrode 11 (1) and projection 13G 11 , and also flows into 
the gap B 11 from the auxiliary electrode 11 (1) and projection 13B 11 . 
Then, the liquid crystal LC flows into the gap R 11 only from the 
auxiliary electrode 11 (1) . 

[0028] As described before, inside the gap 10, the gap 10R has the 
smallest thickness Tr, the gap 10B has the intermediate thickness 
T B , and the gap 10G has the largest thickness Tg. Therefore, if 
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there is no projection provided inside the gap 10, as shown in 
Figure 10 (3), the liquid crystal flows into the gap 10R earliest, 
then into the gap 10B, and finally into the gap G. In the cell for 
the liquid crystal display element of the present invention, since 
the projection 13G 11 is made longer than the projection 13B 11 and 
the gap 10R has no projection as mentioned before, the liquid 
crystal LC flows into the gaps 10R, 10B, and 10G in a well balanced 
manner, and as shown in Figure 4 (3), the liquid crystal is injected 
into each of the gaps 10R 11 , 10B 11 , and 10G 11 at the same rate. 
[0029] Then, as shown in Figure 4 (4), the injection of the liquid 
crystal LC into the gap 10 proceeds in such conditions, and the tips 
of the liquid crystal LC in the gaps 10R 11 , 10B 11 , and 10G 11 reach 
the auxiliary electrode 11 (2) nearly at the same time. Therefore, at 
this moment, almost no liquid crystal flows from the other gaps into 
the auxiliary electrode 11 (2) disposed in the downstream parts of 
the gaps 10R 11 , 10B 11 , and 10G 11 , and so no air is left particularly 
between the auxiliary electrode 11 (2) and the gaps 10B n and 10G 11 , 
causing no bubbles. When the liquid crystal L reaches the 
auxiliary electrode 11 (2) , the liquid crystal LC further expands 
along the projection 13G 12 and projection 13B 12 up to their tips. 
Then, the liquid crystal LC flows into the gap G 12 from the direction 
of the auxiliary electrode 11 (2) and projection 13G 12 , and into the 
gap B 12 from the direction of the auxiliary electrode 11 (2) and 
projection 13B 12 . The liquid crystal LC flows into the gap R 12 only 
from the direction of the auxiliary electrode 11 (2) . 
[0030] Hereinafter, in each of the gaps 10R 12 , 10B 12 , and 10G 12 , the 
liquid crystal flows in the same manner as the liquid crystal in each 
of the gaps 10R 11 , 10B 11 , and 10G 11 . This liquid crystal injection is 
repeated to fill the liquid crystal into the whole gap 10 of the cell 
for the liquid crystal display element. Hence, there are no bubbles 
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in the gap. 

[0031] In the cell for the liquid crystal display element of the 
present invention, the provision of the projections 13 shown in 
Figure 3 can be replaced by the provision of the projections 14 on 
the transparent electrodes (B) 5 as shown in Figure 5 which is a 
cross sectional view of the magnified part of another cell for the 
liquid crystal display element of the present invention. The 
projections 14 are disposed to be in contact or overlapped with the 
auxiliary electrodes 11 at one end thereof when viewed from the 
plane side of the substrate, and have a long and narrow shape 
extending in the injection direction of the liquid crystal. In Figure- 
5, the same reference numbers as in Figure 2 indicate the same 
components. Similar to the projections 13, since the projection 
14G in the gap 10G having the largest thickness Tg is longer than 
the projection 14B in the gap 10B having the intermediate 
thickness Tb, and no projection is formed in the gap 10R having the 
smallest thickness Tr. Thus, the lengths of the projections 14 
differ depending on the degree of thickness in the gap 10 in such a 
manner that the projection 14 in the region having a larger 
thickness in the gap 10 is made longer. The behavior of the liquid 
crystal while it is being injected to the cell for the liquid crystal 
display element having the projections 14 is the same as the 
behavior of the liquid crystal injected in the cell for the liquid 
crystal display element having the projections 13, which is 
described with reference to Figure 4. 

[0032] The cell for the liquid crystal display element of the present 
invention can be provided with both the projections 13 and 
projections 14. 

[0033] The projections 13 do not always have to be disposed at the 
edges of the regions corresponding to the color filters of the gap 10, 
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and the projections 14 do not always have to be formed at the edges 
of the band-shaped electrodes (B); they can be disposed in desired 
positions of the band-shaped electrodes along the injection 
direction of the liquid crystal. The lengths of the projections 13 
and projections 14 cannot be determined uniquely; they must be 
adjusted depending on the sizes (widths and heights) of the 
projections, the thicknesses of the gaps, the properties of the 
orientation films, the characteristics of the liquid crystal, the 
injection requirements of the liquid crystal, and the like, in such a 
manner that as shown in Figure 4 (4), the tips of the liquid crystal 
in the gaps reach the downstream auxiliary electrode nearly at the 
same time. The lengths of the projections 13 and projections 14 
can be easily determined experimentally. In general, it is 
unnecessary to provide the projections 13 and 14 in the region 
having the smallest thickness in each unit; however, they could be 
provided, if desired. 

[0034] The gaps 10R, 10B, and 10G are not restricted to the 
relation about the respective thicknesses shown in Figure l; they 
could have arbitrary sizes. The order of arrangement of the gaps 
10R, 10B, and 10G is not restricted to the order shown in Figure l; 
they can be arranged as desired. The kinds of the color filters in 
one unit are not restricted to the illustrated three colors; they can 
be two, four, or more colors. 

[0035] The auxiliary electrodes are generally made from Al, Ni, Mo, 
Cr, Ti, Ta, or other materials, have a width of 1 to 100pm and a 
thickness of 0.1 to 1pm or so, and can be formed on the band-shaped 
electrodes (A) by spattering, vacuum deposition, plating, printing, 
or other similar processes. 

[0036] The projections 13 and projections 14 are generally made 
from Al, Ni, Mo, Cr, Ti, Ta, a sealing material, or the like, have a 
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width of 1 to 100pm and a thickness of 0.1 to 1pm or so, and can be 
formed on the band-shaped electrodes (A) or the band-shaped 
electrodes (B) by spattering, vacuum deposition, plating, printing, 
or other processes. 

[0037] In the cell for the liquid crystal display element of the 
present invention, the constitution of the auxiliary electrodes and 
the shape of the gap to seal a liquid crystal therein are defined as 
described above; however, the substrates, band-shaped electrodes, 
auxiliary electrodes, orientation films, and other components used 
in the prior art cell for the liquid crystal display element, or other 
constitutions and manufacturing methods for cells for the liquid 
crystal display elements can be used. For example, at least one of 
the two substrates of the cell for the liquid crystal display element 
of the present invention is a transparent substrate provided with 
transparent band-shaped electrodes, and besides the constitution 
of the illustrated cell for the liquid crystal display element, 
spot-like joints for connecting the insulator films, smoothing films, 
or orientation films can be provided. The provision of the black 
masks can be eliminated. 
[0038] 

[EMBODIMENT] The present invention will be further detailed 
based on an embodiment. 

[0039] [EMBODIMENT l] Three color filters of red (R), blue (B), 
and green (G) were patterned on a glass substrate (100x100 mm 
square) by photolithography in such a manner that the pixel at the 
edge of the injection port became red, and a protecting film made 
from a polyimide-based resin was formed thereon to have a 
thickness of 2pm with the use of a spin coater. Segment electrodes 
(transparent electrodes) were patterned thereon at intervals of 
20pm and with a width of 130pm by photolithography. A 
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polyimide-based resin LQ-1800 (manufactured by Hitachi Chemical 
Co., Ltd.) was applied thereon by a spin coater, dried, and subjected 
to a rubbing treatment to form an orientation film so as to complete 
the substrate (A). The shape of the surface on each pixel was 
measured by a stylus-type surface roughness measuring device to 
find that the heights on the pixels were in the order of R>B>G. 
[0040] Common electrodes (transparent electrodes) were patterned 
to have a width of 300pm on another glass substrate (100x100 mm 
square) by photolithography. Then, the auxiliary electrodes 11 
and projections 13B and 13G shown in Figure 4 (l) were made from 
Ni to dispose at the edges of the common electrodes by spattering, 
and an orientation film was formed thereon in the same manner as 
on the substrate (A) so as to complete the substrate (B). The 
auxiliary electrodes were shaped like bands of 0.3pm thick and 
60pm wide, the projection 13B was formed to be 20pm wide, 100pm 
long, and 0.3pm thick, and the projection 13G was formed to be 
20pm wide, 300pm long, and 0.3pm thick. 

[00411 In order to form the joints, a cementing material prepared 
by kneading 10wt% Shinshikyu of 1.8pm (manufactured by 
Catalysts & Chemicals Industries Co., Ltd.) into a cementing 
material, STRUCTBOND XN-5A (manufactured by Mitsui Toatsu 
Inc.) was printed like dots on one of the substrates by a screen 
printing in such a manner that when the substrates are stuck to 
each other, the joints do not fall on the auxiliary electrodes and 
projections. 

[0042] Peripheral sealing material is formed to have a width of 2 
mm at the outer regions of the other substrate, and at the same 
time, a part of the peripheral seal on the common electrode taking 
out side is cut to form an injection port. 

[0043] Two substrates formed in this manner were stuck to each 
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other in such a manner that the orientation films faced each other 
and the transparent electrodes provided on the respective 
substrates were orthogonal to each other, and as shown in Figure 4 
(l), the auxiliary electrodes and the projections were positioned at 
the edges of the pixels and bonded with heat so as to complete the 
cell. 

[0044] A liquid crystal DOF0004 (manufactured by Dainippon Ink 
Inc.) got in contact with the injection port of the cell and was 
injected while keeping the cell temperature at 100°C on a hot plate, 
and the injection of the liquid crystal was observed with the use of 
a reflecting microscope to find that the liquid crystal flowed as 
shown in Figures 4 (2) to (4) and the gap was filled with the liquid 
crystal without causing any air pocket. 
[0045] 

[EFFECTS OF THE INVENTION] The cell for the liquid crystal 
display element of the present invention is the cell for the liquid 
crystal display element having the remarkable effect of injecting a 
liquid crystal smoothly without leaving bubbles in the liquid 
crystal layer, and enabling the production of the liquid crystal 
display element having no bubbles present in the liquid crystal 
layer in spite of injection of the liquid crystal under the 
atmospheric pressure. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[FIGURE l] A schematic cross sectional view of the magnified part 
of an embodiment of the cell for the liquid crystal display element 
of the present invention. 

[FIGURE 2] A plane view of the cell for the liquid crystal display 
element of Figure 1. 

[FIGURE 3] A cross sectional view of the magnified part taken 
along the line BB of Figure 2. 
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[FIGURE 4] A plane view of the magnified part of the cell for the 
liquid crystal display element of Figure 1. 

[FIGURE 5] A plane view of the magnified part of another cell for 
the liquid crystal display element. 

[FIGURE 6] A schematic cross sectional view of the magnified part 
of an embodiment of the cell for the liquid crystal display element 
of the well-known prior art example. 

[FIGURE 7] A plane view of the cell for the liquid crystal display 
element of Figure 6. 

[FIGURE 8] A cross sectional view of the magnified part taken 
along the line C C of Figure 7. 

[FIGURE 9] A cross sectional view of the magnified part taken 
along the line D-D of Figure 7. 

[FIGURE 10] A plane view of the magnified part of the cell for the 
liquid crystal display element of Figure 6. 
[EXPLANATION OF THE REFERENCE NUMBERS] 

1 cell for a liquid crystal display element 

2 transparent substrate 

3 black mask 

4 color filter 

5 transparent electrode (B) 

6 orientation film (B) 

7 transparent substrate 

8 transparent electrode (A) 

9 orientation film (A) 

10 gap 

11 auxiliary electrode 

12 liquid crystal injection port 

13 projection 

14 projection 
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U unit 

100 cell for a liquid crystal display element 

101 transparent substrate 

102 black mask 

103 color filter 

104 transparent electrode (B) 

105 orientation film 

106 transparent substrate 

107 transparent electrode (A) 

108 orientation film 

109 gap 

110 auxiliary electrode 



FIGURE 1, 2, 3, 4, 5, 7, 10 

$B B 0iiA^|pl liquid crystal injection direction 
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